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基因表达受干扰素调节因子 IRFs 调节。IRFs 是一类多功能的转录因子，具有螺
旋-转角-螺旋结构，在病毒感染时可以结合到 IFN启动子上诱导调节 IFN的表达。
由于保守的 DBD 结构域，IRFs 可结合 DNA 序列一致或相似的不同元件，所有
这些元件都含有保守的 GAAA 重复，而 IRFs 的 C 端区域的可变性导致它们具
有不同的生物学功能。其中两个密切相关的成员干扰素调节因子 3（IRF3）和 7
（IRF7）主要参与 I 型干扰素 IFN-a/β基因的转录调节。两个蛋白都通过羧基末
端丝氨酸或苏氨酸磷酸化被激活。信号通路中的病毒相关激酶 IKK/TBK 可以磷
酸化激活 I 型干扰素转录因子 IRF3 和 IRF7，磷酸化激活的 IRF3 和 IRF7 可以形
成同源或异源二聚体，由细胞质转移到细胞核，并可以与转录共激活因子相互作





而蛋白纯化和结晶是其中的瓶颈。本课题试图打破瓶颈获得 IRF3 和 IRF7 的完
整蛋白及不同结构域的晶体结构。 
 





























The invasion of various pathogenic microorganisms activates signaling 
transduction pathways, which lead to the production of various cytokines, including 
type I interferon which plays a key role in the innate and adaptive antiviral immune 
response. Type I interferon (IFN), which include IFN α and β, regulates the host 
immune response against viruses. IFN does not directly kill or inhibit the virus，
instead they activate the interferon pathways through the interaction with the 
interferon receptor to produce hundreds of antiviral proteins (AVP). IFN production is 
through the regulation of the related genes by interferon regulatory factors（IRFs）. 
IRFs are multifunctional transcription factor，with a helix-turn-helix structure. They 
binds to the promoter of IFN gene through conservative DNA binding domain (DBD). 
IRFs interact with the promoter sequence with the conserved GAAA repeat and 
produce various functions through the more variable C terminal region. Two closely 
related members the interferon regulatory factor 3 (IRF3) and interferon regulatory 
factor 7 (IRF7) involved in the transcription regulation of type I interferon IFN-a/β 
gene. Through the phosphorylation of serine or threonine in the carboxyl terminus 
two proteins are activated and form homo or heterodimers, enter the nucleus to induce 
IFN expression. Understanding the IRF3 and IRF7 related structure is of great 
significance by providing the structural basis of gene regulation .  
This study aims to elucidate the mechanism of IRF function in atomic detail.. 
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- 2 - 
IFNα/β通过多种生物学功能在调节宿主抗病毒和免疫反应中起着核心作
用。如促进免疫细胞发育和分化，通过上调 MHC I/II 及 CD80/86 共刺激分子，
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